
PATENT SPEOFICATION 

Date of filing Complete Specification : May 24, 1954. 
Application Date : Feb. 23, 1953. No. 4996 jS3. 
Complete SpecificcUion Published : Jan. 25, 1956. 



Li c. 



743,856 



Index at Acceptance :— Class 4, A6A3A, B(5 : 10A), G8(A : X). 



COMPLETE SPECIFICATION. 



Improvements in Helicopters. 



We, Hunting Percival Aircraft 
Limited (formerly known as Percival Air- 
craft Limited), a British Company, of Luton 
Airport, Bedfordshire, and Leslie George 

5 Frise. a British Subject, of the Company's 
address, do hereby declare the invention, 
for which we pray that a patent may be 
granted to us, and the method by which it is 
to be performed, to be particularly described 

10 in and by the following statement: — 

The invention relates to helicopters of the 
kind which are both supported and propelled 
by rotating wings. In such machines a 
limitation in the forward speed is reached 

In at the inset of compressibility effects at the 
tips of the blades as they advance and of tip 
stall of the blades as they retreat. Reduction 
in the rate of rotation of the rotor reduces 
the limitation until the variation in lift of 

20 the advancing and retreating blades causes 
excessive flapping with resultant vibratory 
and other troubles. The provision of fixed 
wings on such aircraft which have the effect 
of reducing the load on the rotor in forward 

25 flight is effective in reducing these objection- 
able conditions and enabling still higher 
forward speeds to be obtained. 

The flow of air through the rotor of such 
machines during forward flight follows a 

30 pattern which does not interfere with the 
lift of the fixed wing. During hovering, how- 
ever the dawnwash of the rotor is opposed 
by the fixed wing spread out beneath it and 
the effective lift of the machine is therefore 

35 reduced. It is an object of the present in- 
vention to provide means whereby this dis- 
advantage of fixed lifting wings is reduced. 

The invention provides a helicopter of the 
above kind having a supporting rotor and 

40 fixed wings which provide positive lift in for- 
ward flight characterised by the feature that 
the wing, or at least an outboard portion of 
the wing, at each side of the machine, may 
be turned about an axis extending in the 

45 fore and aft direction of the machine into 



a substantially vertical position during 
hovering whereby negative lift produced by 
downwash from the rotor on the wing may 
be reduced or eliminated. 

In one form of the machine the wing or 50 
wing portion is turned downwardly and 
carries at or near its extremity a landing 
wheel, (or wheels), the length of the wing or 
portion which is turned down being such 
that the wheel is then in a suitable position 5o 
to support the machine during landing. 
Means may be provided for retracting the 
wheel into, or substantially into, the wing 
when raised. 

As an example of the invention one speci- 60 
fic form of helicopter embodying the above 
and other features will now be described 
with reference to the accompanying draw- 
ings, in which : — 

Figure 1 is a side view of the machine 65 
with the wing portion shown raised in full 
lines and lowered in chain lines; 

Figure 2 is a plan view of the machine 
showing the wing portions raised; and 

Figure 3 is a front view of the machine 70 
showing the wing portion in its raised posi- 
tion in full lines and in the lowered positions 
in chain lines. 

The helicopter forming the subject of this 
example has a single rotor, indicated at 10 r 75 
employed both for supporting and propel- 
ling the machine, the rotor being driven by 
gaseous jets emitted from the rotor blades. 
At a position beneath the rotor the machine 
has a pair of short fixed lifting wings 11. 80 
Each of these wings is constructed in two 
parts Ila, 116 which are hinged together 
about a horizontal fore and aft axis 12 
about one-quarter of the length of the wing 
from the body of the machine. The wings 85 
are positioned somewhat above the longi- 
tudinal axis of the body. The outer portions 
lib of the wings axe movable downwardly 
into a vertical attitude (as shown in chain 
lines in Figures 1 and 3) and each carries at 90 
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its extremity a landing wheel 14 A 
hydraulic retracting and shock absorbing 

- ■ (S S nal No - 743,857), is provided in 

* or / aisin S or lowering the outer 
portion 116 of the wing, for extending and 

laSnf^^ ^ 14 and for abscfrbing 
landing shocks. The wheel lies in the plan! 
of the wing and when retracted is enclosed 
10 by -a suitable fairing ( not shown) which auX 

d£ 7! 7 ^ VCS "? to place 111 ^™er known 
per se. The wing tip form is therebv 

reS itS ae ' od >' na ™c fealmes 

15 ahnT? g *Z ^vantages of the construction 
torm of landing mechanism, that it reduces 

hf l°£ effeCt £ e durin * hovering and ttal 
the lift on the lunged portions ll& of the 
20 wings derived from forward flight mlv be 

5S? .^^t po f itive Wt iQ forwa «i fSIt 

characterised by the feature that the win- or 
at least an outboard portion of the win? at 
each side of the machine, may be Juraed 
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dfrecJio^^ ext «ding"hTthe fore and aft 
v£tf£? ° f £ e macfa ine into a substantially 30 

negative 1 &^ a j^ hawii ^ 

S rotor on p £ 5duced °y downwash from 

SmSted ^ W1Dg ^ be educed Or 

which rt,? e ^ Pter 33 Claimed in a aim 1 in 35 
a^wnwSaly Wmg ^ Wlng POTtion is m °ved 

P T th ! during landing. " P 

whM. hel,c °P ter as claimed in Claim 3 in 45 
wheS SS? ?, rOVid ? d for «tractmg the 
55? raised" SUbstantia «y i°to, the long 

for 5 'r,^ A helic ° p l er constructed and arranged 

S^K A substamiaU y a s described a S na 50 
suown in the accompanying drawings. 

^.WADE & TENNANT. 
HI & .112 Hatton Garden 

London, E.C.I, 
Chartered Patent Agents. 



We Percivajl Aircraft Limited a 

of Luton A^ort 
Bedfordshire, and Leslie George Frise a 
f*P of the Compan?* adZ 

do hereby declare this invention to & 
described , n the following statement:- 

Hn? e J? y t nti ° n I ? la l es to helicopters of the 
fin ^,1 ° h 00111 supported and pro- 
r0tatlD ° win S s - & such mach^ 
t t^ t » L«ie forward speed is reachel 
tinfor °^ h25 compressibility effects at the 
£a?l of 5S. k^ CS as ^ advance ^d of tip 
fi* £ A° ™, bl f dBS 38 the y retreat - Reduction 
£ ^ ? v S ° f rotatlon °f tae rotor reduces 
toe limitation until the variation in lift of 

excesS^ ?Dd r *F eati «g blades causes 
"c ess 'ye flapping with resultant vibratory 

70 KL? ^ tr °K Ub ^ P 10 ™™ of fixed 
7S °° SU °^ a f craft whic h have the effect 
ttalT^F ? e load on ^ rotor "i forward 
flight is effective in reducing these objection- 
able conditions and enabling still higher for 
ward speeds to be obtained 

' 5 m J^f flOW , of - air ^ough the rotor of such 

^STZ^TF forward folI ows a 

pattern which does not interfere with the lift 
°f ^e.^ed wmg. During hovering, how- 
*n Z down . was h of the rotor i s opposed 

tl ^ ^ ed /Pfead out beneath it and 
the effective lift of the machine is therefore 
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tiS 1 "to ° f tbe P resent ^en- 

disadvantag^ of fi^tV^? 
reduced. d llft,ng wul gs is 

The invention provides a helicopter havin* 85 
a supporung rotor and fiiedSwS 

hoverint U tf l,ltl K aJly Vertical Po^on during 
dowSsh from ^^f Ve lift P rodu oed b| 
be^a^iS-- the wing maj Q - 

wiS^r P wt erredf °? mohheinven tionthe 
n7med ahnT,, g P° r ^ on aforesaid may be 
turned about an axis extending in the W 
and aft direction of the machmf an7 ft ^ 

wi^l one J orm of the machine the wing or 
3 PT 0n 1S downward^ Ld 

to su^ort tl' 5 a SuitabIe POsiS 

io support the machine during landing 

Means . may be provided for r^4c£ng ^e 
wS raised 01 *~K the *J£ no 

As an example of the invention one sped- 
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fie form of helicopter embodying the above 
and other features will now be described. 

The helicopter forming the subject of this 
example has a single rotor employed both 
for supporting and propelling the machine, 
the rotor being driven by gaseous jets 
emitted from the rotor blades. At a posi- 
tion beneath the rotor the machine has a 
pair of short fixed lifting wings. Each of 
these wings is constructed in two parts which 
are hinged together about a horizontal fore 
and aft axis about one-quarter of the length 
of the wing from the body of the machine. 
The wings are positioned somewhat above 
the longitudinal axis of the body. The outer 
portions of the wings are movable down- 
wardly into a vertical attitude and each 
carries at its extremity a landing wheel. A 
hydraulic retracting and shock absorbing 
means as described in our Provisional Speci- 
fication No. 5053/53 (Serial No. 743,857) is 



provided in each wing for lowering the 
wing, for extending and retracting the wheel 
and for absorbing landing shocks. The 
wheel lies in the plane of tibe wing and when 25 
retracted is enclosed by suitable fairing 
which automatically moves into place. The 
wing tip form is thereby recovered and its 
aerodynamic features retained. 

Among the advantages of the construction 30 
above described are that it provides a simple 
form of landing mechanism, that it reduces 
loss of effective lift during hovering and that 
the lift on the hinged portions of the wings 
derived from forward flight may be em- 35 
ployed to assist in raising these portions. 

BOULT, WADE & TENNANT, 
111 & 112 Hatton Garden, 

London, E.C.I, 
Chartered Patent Agents. 
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